Inactivation of the LRP1 intracellular NPxYxxL motif in LDLR-deficient mice enhances postprandial dyslipidemia and atherosclerosis.
The purpose of this study was to determine the significance of the intracellular NPxYxxL motif of LRP1 for the atheroprotective role of this multifunctional receptor. LRP1 knock-in mice carrying an inactivating mutation in the NPxYxxL motif were crossed with LDLR-deficient mice, a model for atherosclerosis. In this LDLR(-/-) background the mutated mice showed a more atherogenic lipoprotein profile, which was associated with a decreased clearance of postprandial lipids because of a compromised endocytosis rate and reduced lipase activity. On an atherogenic diet LRP1 mutant mice revealed a 50% increased development of atherosclerosis. This aggravation was accompanied by an increase in smooth muscle cell (SMC) and collagen content and apoptotic cells in the lesions. The mutation showed, however, a limited impact on basal PDGFR-beta expression and signaling and the antimigratory property of apoE on PDGF-BB-stimulated SMCs. Additionally, levels of LRP1 atherogenic ligands, like MMP2, t-PA, FVIII, and the inflammatory ligand TNF-alpha showed to be significantly elevated. These findings demonstrate that the NPxYxxL motif is essential for the atheroprotective role of LRP1. This motif is relevant for normal control of lipid metabolism and of atherogenic and inflammatory ligands, but has no pronounced effect on regulating PDGF-BB/PDGFR-beta signaling in SMCs.